PRRT2 truncated mutations lead to nonsense-mediated mRNA decay in Paroxysmal Kinesigenic Dyskinesia.
Paroxysmal Kinesigenic Dyskinesia (PKD) is an episodic involuntary movement disorder characterized by recurrent and brief involuntary movements. Proline-rich transmembrane protein 2 (PRRT2) has been identified as the causative gene for PKD, Benign familial infantile convulsions (BFIC) and Infantile convulsions with choreoathetosis (ICCA). As well, PRRT2 mutations have been detected in patients with PED or PNKD. To date, most of the mutations have been found to be nonsense. We used inhibitors of nonsense-mediated mRNA decay (NMD) pathway --emetine dihydrochloride hydrate and cycloheximide and silencing regulator of nonsense transcripts 1(UPF1) with immortalized lymphoblasts to detect whether the truncated mutations lead to NMD, a type of mRNA surveillance in every eukaryotic cell proved so far and that generally degrades mRNA containing premature translation termination codons (PTCs). In addition, we transfected the SH-SY5Y cells with wild-type and mutant PRRT2 plasmids to identify the PRRT2 protein's subcellular localization. We detected, low expression of truncated PRRT2 and was further rescued by applying the inhibitor of NMD pathway, suggesting that NMD plays an important role in the pathogenesis of PKD by haplo-insufficiency. Moreover, for the small portion of undegraded mutant PRRT2 that was translated into truncated proteins, their cellular localization changed from membrane to cytoplasm and nuclear, which might lead to a functional loss. We suggest that the NMD of truncated mutation of PRRT2 and altered cellular localization of undegraded of PRRT2, might lead to PKD.